Reviews.
[Oct.
to the physiologist and physician, it is one of the widest subjects with which their respective sciences can deal. The question of favouring or discouraging the production of sugar in slave islands must he left to the consciences of ministers of state; and the uses to which sugar is put in the arts would, like its political import, be foreign to the pages of this Journal; but the purposes it serves in the individual animal economy, the modifications it there undergoes, the rationale of its production within the body, and our means for holding that process in check, fairly fall within our province.
To the uses of sugar the instinct of the million speaks in unmistakeably clear language. With the remark that thus one more of those sharp lines of distinction between the great kingdoms in the organic world, in which man delights, but which Nature abhors, has been swept away, we may pass on to enumerate certain other uses which sugar subserves in the dietary of animal life.
Modern physiology teaches us to look for these accessory functions besides and beyond the primary end of forming and being deposited as tissue, in one or other or both of the two directions of aid in the transformation of food, or of increase of vital action in the system generally. We assimilate food, and lay it up as tissue; we rid our system of this self-same tissue, as it grows old and effete, or as we wear it out in the using; and for the carrying out of both of these operations help is needed, and help is furnished to us by our different kinds of aliment. Of the power which sugar has to increase the evolution of carbonic acid?our surest measure, perhaps, of the activity with which these processes are being carried on?we find Dr. E. Smith speaking thus :* " Sugar in every form is a powerful respiratory excitant and a few pages further on he classes sugar and tea together as being simply the most powerful agents of the kind. The exceeding rapidity with which an increase in the evolution of carbonic acid takes place after the ingestion of sugar, seems to point to increased vital action in the tissues as the rationale of such evolution ; and the use of eau sucree by foreigners in much the same way and for the same purpose as tea is sipped by its votaries in all countries, may serve as a popular illustration of their community of action as revealed by science. Nor is evidence wanting to show that sugar can promote the transformation and assimilation of food as well as other vital processes.
In the 'Journal of the Society of Arts' (Jan. 14, 1859), Mr. W. Bridges Adams says : " I know by experience the difference in nutritious effect produced by the flesh of tired cattle on a march and those slain in a condition arising from abundant food and healthy exercise. In the former case any amount might be eaten without the satisfaction of hunger, whilst in the latter a smaller amount removed hunger. But Pavy, as to the final disposal of the amyloid thus laid up in the liver; for the present, he hints that it will be found entering both into the formation of bile and the production of fat. Dr. Pavy (op. cit., p. 29, seq.), in writing upon this subject, gives us an account of the observations and the experiments which the observations suggested; and it seems that the enormous size which the liver assumed after a vegetable diet was the first phenomenon of the series which excited his attention. potatoes, &c., sugar was found in the blood of the right side of the heart, and in equal quantity in the blood taken from the carotid. " 4th. In three rabbits fed on vegetables, sugar was found in the blood of the right side of the heart drawn during life; but double, and in one instance more than treble, the amount was found in the blood sucked from the same locality after the animals were killed (one by pithing, two by hydrocyanic acid). Hence one seems in some degree justified in concluding that in vegetable-eating animals the food is normally saccharine, but that the liver does not appear during life to form and pour out into the blood of the hepatic vessel sugar specially derived from the transformation of the amyloid substance into that material." (pp. 137-8.) Sugar, it is well known from the experiments of You Becker,* cannot rise in the blood to a higher per-centage than '5 per cent, without giving rise to diabetes, but there seems to be some show of reason for holding that smaller quantities of sugar than this may be broken up in the blood itself into simpler compounds, under the influence of oxygen and alkalinity. As the correctness of this physiological theory may influence such a therapeutical process as that of the alkaline treatment in diabetes, we will give it in the words of Gorup-Besanez, who has furnished us, in his excellent ' Reviews.
so foi-cibly. Herr Griesinger finally hints that the sugar found in fluids vomited from the stomach after a meal of exclusively animal food, is due not to any secretion of sugar from the walls of the stomach, but to a breaking up within it of the albuminates by the same potent ferment which acts so vehemently upon the amylacea. The pain so constantly felt at the stomach by diabetic patients, as well as the large quantity of food, amounting to as much occasionally as six pounds of meat, point, in his estimation, clearly to the existence of some alteration in the characters of the secretions of the organ.
Morbid anatomy certainly lends its countenance to the view of the disease being dependent upon functional derangement, the structural lesions observed after death may, possibly without exception, be considered sequelae and manifestations, not causes and sources of malnutrition.
Dr. Wilks, however, is of opinion, though Dr. Griesinger is not, that the liver of a diabetic patient possesses certain distinctive characters, being firm and tough to the touch, homogeneous and darkish to the eye. The records of its microscopic appearance are so exceedingly various as to prevent us from laying any weight upon any character in particular. Dr. Pavy informs us that he has observed the bile to present pretty generally certain well-marked and easilyrecognisable peculiarities, resembling as it does a rhubarb mixture, but he has not given us any rationale of this appearance. And to his labours and those of Dr. Wilks we owe the discovery that the lungdisease under which, according to Griesinger, from forty-three to fortyfour per cent, of diabetic patients sink, is in reality not of a tubercular, but of a sub-inflammatory character, analogous, in fact, to that which is sometimes seen in the diabetic kidney, taking the form of numerous little scattered abscesses, as recorded by Griesinger. Dr. Pavy states it as his opinion that the rationale of these deposits in the lungs is the same as that which he, Lohemeyer, and Lecorche are agreed is the pathology of diabetic cataract?a derangement, namely, of the relationship which should subsist between the tissues and the blood nourishing them. Much of the pathology and much of the therapeutics of diabetes has been built upon this theory, and it may be well in consequence to see what confirmation experiment producing, and observation recording diabetic cataract lends to it. Dr. Richardson (op. cit.) has given us records of no less than 107 different experiments in the way of injection of various saccharine and saline solutions into the tissues, and also in the way of immersing in similar solutions the entire bodies of certain animals ; and the cataractous condition which ensued in the lens when the injection was made with, or the immersion took place into, a fluid of greater specific gravity than the blood, he ascribes simply to the operation of the laws of endosmosis. " The mode by which the cataractous state is produced must be accepted, I think, as osmotic in character?i.e., as a direct physical effect on the lens through its surrounding and internal fluids, by which the arrangement of the lens, fibres, or 
